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(54) i§em<D^m] wti\^^ft\t7>=EWtii:.mmmo&M:»^ 



(57) [^*?J] 

Tffio-^mfigic (1) T?ssn«.j«ij- 

Mo, V.Nb^SbcO. (1) 

(^<P. a, b, c, n^^U^^-r^lS^'^fcOcDj^ 
Tlt^^b, aao. 0 1^a;^l, bttO. Ol^b 
^1, c«0. Ol^c^l, ate ©tfcti 0 . 0 1^ 
a/c<l^bTn ««fig^JSOi^^<ffi43 JclXJlTtfcJC 



( 2 ) 

1 

' m<Dm.m.^ik'r:$>^x. Tieo-ssffl^^ (i) 

Mo, V.NbbSbcO. (1) 10 

(1) a. b, c, n«^:'J:/7^>lIIT^j5: 
r)©M^fcfc€r^b, a«0. Ol^a^l. bttO. 0 
lSb^l> cttO. Ol^c^l, ai:c©tt:«0. 

oi^a/c<i^uTn \tm^±uoym.=f-m^^M 

[IS*iS2] MiaS^J^lCfflVi^Nb, Sb, 

zK>m, jaK{b**©^jnt*mE<^— «sM^iC (2) 

Nb, Sb.X, (H.O.) . (2) 20 

(2) Xtti^;*;Ud^>^*«-r. d, e, f, 

g tt=&u 1 =^)vmtz 0 ;nt*« b, d a o < 

d^b, e«0<e<c, d t e ©ittt 0 < e /d^ 
5, di f ©it«l^ f /d^l 0. di:gOtfc«0. 
5^g/d^2 0, ) 
[it*«3] taffiSbYb-&ife*i, Sbm^b^fe-r^^-s;! 

S^S^tf ■S.iS*^i~3©Vi"rnd^i:«CIS«©^'ft; 30 

S i 0,^ST2 0~6 Ow t X-VSb^Z-i^^^Wiii-f 
1 ~ 4 ©v^rnd^ 1 ^CI2i6©m<b«S«i«oi!l 

{bigj8tj«®«jfi:^mi^J;0^3fiL.fc^<i:<&#^<i:-r^7' 40 

[0 0 0 1] 
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y >©»ffi»M®<bRlSS j5:«^««M7 >^:K{b 
[0 0 0 2] 

*«m<»e>nTv^^**, jfi^. yntfk>*75:(i'fy:r 

[0 0 0 3] Mo-V-Nb-S b$:-g-tJg!fb 

<sofm<Dm3&^mii\ #§1^9 - 15724 i^^a, 

#H^l 0-3 3 0 3 4 3^^ffi, 1 0-288 

6 2 1 1-4243 4#^ffi, 1 

1 -4 3 3 1 4^^^, #Pfl¥l 1 -2 2 6 4 0 

1 0-5 7 4 7 9 ^'jkm. 2 0 0 0 - 7 
0 7 1 A%{^n. 2000-14324 4^^^. 
i^M 2001-5882 7WjLkm. #M¥ 1 1-253 
8 0 1 2000-37623 ^iltffii^ f»C 

[0 0 0 4] *fc, Mo-V-Sb-Nb*-g-tfTi7U 
4#gg 2000-354765^ 
i>^> 2000-317309 ^^S, 2 0 0 

0-254496 ^^J:kn. «fii 2000-256257 

#^?8> #B8 2 000-246108 #B8 2 0 

0 0- 5 1 6 9 3 #W¥ 1 l-285636# 

{^n. ^WiW- 1 1 -2 8 5 6 3 7 ^^S. 1 0 - 

2 3 0 1 6 4^^^, #§8 2001-70788 ^^K;^ 

[0 0 0 5] -rts-ij-^. :/D/i>*fc«-fy>^ 
e. # < opf? $ nr ^ fc. 

[0 0 0 6] 

$n;fc»{b«5PSlffitcJ;t)^5nfettiSE;&. yD/t>fe 

L < is-r y >cD^ffigMm{b*fc«^ffii*»T>^ 

[0 0 0 7] ±|B#M¥ 1 1 - 2 5 3 8 0 1 ^i^$S. # 
M2 0 0 0 - 3 7 6 2 3^^^lr«. -y ^'O^t—'t':/ 



( 3 ) 

3 

[0 0 0 8] &^±(D,^7b^ib. B6*I^<D^^^**i^Vi, ^ 

[0 0 0 9] :^^m<Dmic^sm\t, s^m<vmR^i>i 

[0 0 10] *%qiCD|l2©B«)«, 
[0 0 11] 

[K«^fe»»i-r-5fcje)®#a] ^D/t> 

iS*, llg!|4*SI^-rsiSfc*ViT, Nhii^-^m. Sb 
fc. 30 

[0 0 12] fip-fe, ».<ommi>^ibu^'h<D-v 
^^tfafeoT, Ti2®-ii$mic: (1) xm^n^^^ 

^*-'?.f#?.n^ii^«*« Nb5:a^SbC0Mi|sf^c^)'>7^ 

Mo, V.Nbt S b.O. (1) 
(^(1)4", a, b, c, n«^:U:/^> IJl^^fc 
r)<Dm^it^&V. a«0. Ol^a^l, b«0. 0 
l^b^l, c\tO. Ol^^c^l, atc<DltttO. 
01^a/c<l-€-bTn ««J«^S©iS^«:fe JclXJl 

[00 13] [2] MfeS-&?£{c:MV:>-g)Nb. Sb, 

(2) t?«$n-5^t*4tiii:-r^±ffi [13 trIB«0 
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NbeSb.X, (H, O.) , (2) 
« (2) 4'. X«i^;iS;;l/:zl?>®*^f. d. e, f, 

g«^>j:/5^>i^jp^fc'3o^:;i'tt:^&*b, d«o< 

d^b, efJ0<e<c. d t e©tfc«0<e/d^ 
5. dif ®tfcttl^f/d^l 0, dtg^tfcttO. 
5^g/d^2 0> JCiOStS-S^-eS-g), ) 
[0014] [3] «3l2Sbfb^<^*<> SbKfbife-e^) 

s±tE [1] [2] izM<omitmf&m<Dnm.:^ 

[0 0 15] [4] MSi^^Jl'jH^Kdivi'^^-t?*^ 

±iB [1] ~ [3] <D\,^irni)^\zmm<Dmi[^mMLm<DH 

[0 0 16] [5] tsrfBmfb«5«ii*<> mm-mm.^^ 
(1) T^3n-5Mi««}^7c*K{ki^<t^n=&ajti-s 

S i OtWS-X2 0~6 Owt%T?*S-hffi [1] ~ 
[4] KI2«®^fb#)MJ«®Mifi:^S. 
[0 0 17] [6] _hI2 [1] ~ [5] ©V^-rndMCtB 

[0 0 18] [7] 7'a/t>Sfc{i'fy:/:?'>^^ffi^ 

viT> ±12 [6] iztiWLom^mmM^m^^^^mmm. 

[0 0 19] WT, *%?g€rfi^iHBtCi5i?8-rs. 
S!jg^}S»rJ:0#e.n«««ttTI2©-jR»^^ (1) 

Mo, V.Nb^Sb.O. (1) 
(a, b, c, n«^U:/5*>lig^Sfct)©l^^tb* 

attO. 0 1^a^l> bttO. Ol^b^l, 
c\tO. Ol^c^l, ai:c©tk«0. Ol^a/c 
< 1 b T n J: O^M^ it »c J: -d T 

=eu:/x>iJl^SfcOom^Jta. b, c«, 
0. i~o. 4, 0. oi~o. 2, 0. 1 

~0. 5*WSbVn 

[0 0 2 0] :$^mmcomt:^m\zm\'^^ifb^t^m. s 

b^b^ife, >';^;i-iH>K<b-g-tJ*3<i;r/fj§K{b*PlS:ffiVi 

xn^n^m-^m^t. TiH©-figia^^ (2) -casn 

Nbi SbeX, (H.O,) . (2) 

(S: (2) 4", X«>';^7;i'iH>m$r^-r. d. e, 
g\t=E^JZfy'>l=i:)imrziJ(D^)Uit^m.V. d«0< 
d^b, e«0<e<c, d t e ©tfctt 0 <e / d^ 
5. dt f ©itttl^ f /d^ 1 0, dtgOmtO. 
5^g/d^2 0. ) 
Sfc, ^:U::^X> l^rJP^ifcOO^rJUtd, e/d, f 



( 

5 

/d, g/d«, -tn-^n, 0. 005-1. 0. oi 

~2, 1~4, l~10A<»*bV». 
[0 0 2 1] *S!l8©SJjg*j4»cJ:0#e.n-5^<b<^M 

>^KfbR^»'»®T*^. -> 'J 
Mi««J«7C^ cDK^b^ t -> U :*» fig ^ -> U 

0~6 0wt96T*«3:i:*<»Sb<. 
2 5~5 5w t aST?*S. 
[0 0 2 2] *^?g©K{b^MJKwS3t:^fe«« 

si-g-rsxs, (II) IS (I) T#e.nfeii*^ss-&«? 

(Ill) IS (ID 

T?#^nfeMi«tt(^^*i^-r-5is© 3 ^©is*js 

[0 0 2 3] *IBM»»t*»t^ rp-g-j t\t, 

fe-5..*?giffl»l'*5tt-& fM^s^j IS (I) Tffl 

[0 0 2 4] MoS.Z/V®iIi|s^i:bT«, -tn^n. '^ 
y^=f:V:f'T>WtT>'^=-'yi^ [ (NH4) ,Mo,0,, 
•4H.O] t:Ai'/-^i-z^>WtT>=E~'y2^ [NH,VO 

[0 0 2 5] NbO:>mntVT\t, =.:ir-f(D 

ifi. #lcr:3^:/^**jif*b^». n:i-:/«!«N b. o, • n 

l~4©NbM!|*«EtbTfflViS^:i:*««F*bV^. i?* 
[0 0 2 6] S bCDlS!|S|-tbT«, S b^^t;i^*«V^-5 

[0 0 2 7] KATIC, IS (I) ~ (111) d^f>i^«.*% 
<T.m (I) : MiNf*f!'g-r«lS>ifel'iB'<&Mi|s|-* 

ftlb. 8 O'CI^A±tCj0l^»}tbT®^^S&»-5. J^V^ 

b. m^§®ia»{t;***mJn^. *5 3 0^)-JEA(*3ic:a?g 
H. o./sb (^:;Ptfc) ao~ 
20. i~io*w*bVi, Ml'. #e.nfc^^ 

lC^:5'A:hi?>^T>^:-'^A*^b, Mo-V-S 
h^mm-^JS. (A) 
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[0 0 2 8] :^:t::nt<i:->i^7K**'fTlniii«^bT 

m^w. (B.) $isfi-r<&. ii-g-^ (B,) 

11-253801 ^■i5;^IC^$nTVi-S>:&ffi-e#e. 
(Bo) ©^^< tfe-Seic, iSKfli*^, 

>g^^:>*1KJDb, S-S-^* (B) «SISf S. ^lOl^, 
H, 0,/Nb (^;i/tfc) «0. 5~20. #1^, 1~1 
0*W*b<, Sb/Nb (^:;i'tk) «0~5, #ir 
0. 0 l~2;eii»SLVi, «S-&Jg[ (B) \Z\t.z/^^m.^ 

10 io^L-scitfc-e^s. 

[0 0 2 9] eW<t-r-5Mfi£«C-&fc1irT, 

(A) , (B) , (Bo) SrjifjglCS^b 

[0 0 3 0] <is (II) ^itis>is (I) 

•5, f^ia©is:^APMfttt 1 5 o~3 0 o'ct-rsci 
[0 0 3 1] <xsiii :«i^is>e:jSiis-c#?>n 

■^m^iJT.^Wm^'^iS.lfi^. 5 0 0-8 0 o-c, 
30 if* L<« 600-700 'C-mjS-r ^. ^fi^BtffltJ 
0. 5~2 0PtFBl, »^b<«l-8B^FBlT*^. 

^»sfEaTT2 0 0-4 0 0*0. 1 — 5^wt?wj^^-r 
[0 0 3 2] z:<Dj;:'D\zvxmm-snftmitmmm<D^ 

^ET, yn/i>Sfc«'f v:/:5'>*^ffig^Mm{bSfc« 

[0 0 3 3] mmMmt.\^-z\%. s^, ^*&wfbb 

:*fXtL/T.«, ^U'i'A, t;v:^>. m;«f;^> 
[0 0 3 4] UJlTic, :/D/i>x«-f vr/^'X^^ffiS 

50 (7'o/t>*fc«-f yy:5^>®^ffiSE«»{b;S:js®* 



( 5 

7 

izi(i-r^=^)itt\to. i~6, »*b<tto. 5~4-r 

^■5. KfS^Um\t3 0 0'C~5 0 or, »SL<«3 5 
0'C~4 5 S*&JE:^tt5 X 1 0*~5 X 1 

O'Pa. j?*L/<«l X 1 0'~3X 1 O'PaT* 
S. ««^rattO. 1~1 0 (sec- g/c c) . » 
ib<ttO. 5~5 (s e c • g/c c) -tf&S. *^ 

mtrnm (sec- g/c c) = (W/F) x2 ? 3/ 
(2 7 3+T) 10 

W=3fe«M«S (g) 

F=gHP«S8 (0*C, 1. 013X10'Pa) "eoDJl 
*l-il^:«fXSSa (N c c / s e c ) 

T=sj£;ia« ("C) 

[0 0 3 5] (ya/t>^fc«'f y^5'>©^4g^M7 

*fc«-i'v:/^>lc5t*-rs^:;i'tt:«o. i~6, jifSb 
<«o. 5~4-ca&-5. ^jic:^tc#t^-r^T>*nT® 20 
:/aA>^fctt-<v:/^>{rM-r-5.^:;i'tktto. 3~ 
1. 5, <if*b<«o. 8~i. 0Tfc&-5, 

3 5 0t:~5 0 CC, ^^f^V<^t3 8 0'C~4 7 O'CT 
$>^, SJiSffi:^«5x 1 0*~5X 1 0' Pa. jff*L-< 
«1 X 1 0'~3 X 1 0' P aT?*-5. ^M^m«0. 1 
~10(sec-g/cc), tff^VKtiO. 5~5 
(sec • g/cc) "t?c&'5, 

[0 0 3 6] Rj^:^^tVXit. H^^, SS«I^, ^» 
[0 0 3 7] 

[0 0 3 8] yn/i>©T>^:M^t;SJ«;®^««;SiS;«f 
7.«:4J-|»fbfc|g»«:»Jr, i>:^T?«a$n-5^D/1>te 40 

yp/i^g^t;* (%) ={(SJiSL':fcyu/t>o^:;W 
/(«til&bfc:/D/i>(D^;i'»)) X 1 0 0 U D- h 
u;i'3i*?* (%) 

= { b fc7 u D - h u / (SfB L/feT' 

da>(;d^:;1/^)}x 100 
[0 0 3 9] (r::t:/ffi-g-1«®SISfi) 11-25 

3 8 0 i^ii«ie«®::^fttc#oT, tAT®:;^?iTii:^ 

:/il#5S€riimbfc, 7K8 5 6 2 gfCNb.O. i:LT8 50 
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0. 2wt aSS'&WrS::!:^:/®! 1 8 8 gi:->i^7m 
— 7K?n<^ (H, CO, • 2H, O) 4 4 9 2 g?&ig-g-U 
it, ttji*0->i'i7e/-:4-:/<D^JUtfe«5. 0 5. tt 
ii*.©r:^:/Jg^«0. 5 0 3 (mol-Nb/Kg- 

tt) Tafes. c:©tt*9 s'C-eiWfraiDS^J^-r-scii: 

r::t-:r®^:;Ht«TS©i^4FftCJ;»3 2. 3 
[0 0 4 0] ^t?«ICJ10-*:/S^jSl 0 gSrttff 

L. 9 5*c-e— ^feis^, 6 0 or-ri^rB^f^^Bi^gb, 

Nb.O. 0. 8 5 4 6g^£#fc. dOM^d^^,, 
»fl[«0. 6 43 (mo 1 -Nb/Kg-^S) Tafeo 

[0 0 4 1] 3 0 Om 1 ©:^f5xt*-;«7-{rc:©-:trf 
S-a«E3 g*MWb. *«J8 0'C©^zK2 0 Om 1 
X. m-^Xl : ISSmi Om 1 SrjDilit:. ^^nit^^K 

T. l/4«^KMn04'&ffiViTJiS^bfc. KMnO, 

fz^m. 1. 517 (mo 1 -v'i'^zK/Kg) T*r> 

2 KM n O4 + 3 H, S + 5 H, C, O, ^K, S O4 + 2 
MnSC + l OCO, + 8H, O 

m (B.) htxm\^^rz. 

[0 0 4 2] 

immm i ] (Ma©fi«) tta^^ffij^ic^^M o, v 

o.ii Nbo.,, S bo.,, On/4 5. 0wt%-S i OjT? 

4 0 gtC^^^'^UT/T^^SET^^rZlC^A C (Nti) , 
Mo,0.4 • 4H. O] *6 6 6. 7 g, =^-^fc-T>5=■ 
^:> CS b. O, D 1 1 0 . 1 gja^, ftj^bTS:;^^?, 9 

orjcio^bTS^^Ktbfc. #t.n;tjg-a-jKtc, H. 

O, i: bT 3 0 w t 9J ?&^Wr-5 JS^ft;*^* 17 1. 
2 g*»*i^b7S:d«&i!>a-fomib, »?J3 O^^ICM^ 

nr>A CNH4 VO,] $r9 2. 8 g=£:mJDb, >g^%A 
- 1 

[0 0 4 3] Nb..,, Sbo.o.Xo... (H,0,)o.,. (iC 

B- l^:k<DJ:.V\ZVXm&Vrz. Zi:tzrm't1^ 
(Bo) 6 4 6. OgJr, H,0, <i:bT3 Ow t 
Wr-&ai^{b**7K«rl 6 2. 7 gl^tJDb, $e.lC^!>a 
■r-3=Kffcz:T>^^> CSb.O,] *4 4. OgJjD 

CO 0 4 4] # s> A - 1 ^ 7 0 "c j^at bfe 

^(C, SiO, i:bT3 0. 6 w t SS^Sr^^-T-Sv-U* 
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!/;i/2 2 0 6 g*^u. '^i zm^i&B - 1 ^mimhx 

. m.mm<oxa^mit2 i g-c, -€-bTtBP^a^«i 2 o 
[0 0 4 5] mi^nrcwm»4 8 0 g^itaso^ 

®SUSMj^^^»C3t*L> 5. ONL/mln©^^ 

[0 0 4 6] (:fo/i>eDT>^^ft;Sl6:) F«3S2 5m 10 
;*S:-hl3Mj«Sr4 5 g3t*b, SJSfifl[4 4 0'C, Si&ffi 
1:0. 6:1. 5:5. 6 cr)^:;Ht(D«l#;^;^ifegSM 

mm 3. 0 (s e c • g/c c) T^s&bfc. ^e.nfe. 
iSS*^ 1 Jr^f, 

[0 0 4 7] 

[tt*SE0!ll] (MflEOilM) tt&^m.^^i)mo,V 

0 .iNbo.ii Sbo.x.O./'45. Owt%-S iO.T 
3^$n-5K{ki^Mi«*:;^c®J;5tcLTMifiLfc, *3 3 20 
4 0 glr'\:/^'^:U:rx>K7'>^:::'>A C (NH.) , 
Mo,0,4 • 4H, O) $:6 6 6. 7 g. H^fb— T>5" 

[Sb,0,] $:15 4. 1 gjD;!. «^b75:*^?> 9 

o'Ciclinl^bTil-g-JKibfe, #^nfeS^?£ir, h. 
O. t LT 3 0 w t 3S *-^Wf SiS^-fk*^* 2 3 9. 

:::^7A CNH^VOJ *9 2. 8 ggrmimU, i^-&%A 
- 2 

(0 0 4 8] 3::t::/«g-&^ (Bo) 6 4 6. 0 g IC. H. 30 
O, t 3 0 w t % Sr-g-^-r-SiaSS^t;**** 9 4 . 

^*S!«4Lfc. #g>n fcjB-a-%A-2 i&7 O-CtCi^aib 
fc^JtS i O, tLT3 0. 6 w t %€r-g-Wr-5i'>J;^ 

y;i'2 2 0 6 g&mib, 'Ai zm^tkB - 2 ^muavx 
[0 0 4 9] (>^p/'t>®T>^:®j{fc;Si«:) ^e.nfcM 

{t;SjS*ffo:fc. ig«*«iica^f. 40 

[0 0 5 0] 

o.jiNbo.,, Sbo.i.O. /45. Owt%-S iO,T 
a^S n*S^<b«ift6flE&;*c® ^ 5 LT laiS bfe. ^Jfi«»l 

1 \Z^if^m-^mB - 1 C0f^*3 D IC. nrt^S-S-IK (B 
.) 6 4 6. Oglt. C^m-f-D^Wt^t—Ty^^y CS 
b.O,3 ^£r4 4. 0 gJO^, ^^X'2mmmii^&'^hX 

[0 0 5 1] (7'nA>©7>^K<b;S:*S) #^nfcM 50 
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[0 0 5 2] 

[tfct!^ 3 ] (Mm<Dmm ttii*a^sE:*«M o, v 

..II Nb..,, Sb,.,,0./4 5. Owtas-SiOjT 

^tsn^m<ti^mi^i:'A<D^oizvx§imhit. m&m 

llzm-f^m^l&B- KDRtiDiz. Nb.OsiibTl 
0 w t % Sr^Wr SSK{b-:ty 5 5 2. 1 g {C, 
H, O, t UT 3 0 w t 9S ^-^WrSiSi^Yb*^** 1 6 
2. 7g1^U Se>JCit>S-ro=Kfl;-7>^^> 
[Sb.O,] $r4 4. Ogira;^. ^MT2^Pflttmi^ 

[0 0 5 3] (:fDA>©7>^:iifls^i&) #e,nfcM 

[0 0 5 4] 

mmm 2 ] (m^^hm) ftji*mjEg^**M o, v 

o..iNbo.iiSbo.,8 0./45. Owt9i-S iO, 
^;^ti-&mfb#;Ma*^^c©J:pCLTaijfib;t. *3 3 

4 0 gJr'sr:5'^:U:^5^>mT>^:r>>A C (NH.) . 
Mo,0,, • 4H, O] $:6 6 6. 7 g, ;* ^'/t:hv'>S? 
T>^:::':'A CNH.VO,) §9 2. 8g, HK-fb— T 

>5^^:> [S b.OJ * 1 1 0. 1 glg;^> &^Vfs.ii^ 

5 9 o'c-e2^W3 o^mmmiy xm-^nA- 5 

[0 0 5 5] #g>nfc )g-g-MA - 5 ^7 0t;iC}^^bfc 

^J::s i O, i:LT3 0. 6 w t ^^S-^^-T-Sv-'J;*?'/ 
;l/2 2 0 6 g*^Lfc. SJC, H,0, tbXS Ow t 
%Sr-g-Wr^i^l^Yb**7K 17 1. 2 g ^^JjnL.. 3 0 

"cximami^iimnft. ^mmi\z4o\f^. z^vtiv 
^mpnbfc jg-a-^A- 5 feiav^fc£ii^tj:> ^je^iti^ 

[0 0 5 6] (yp/i>©T>tm<bS*£:) »e.niftM 

[0 0 5 7] 

[tfcfe««i4] {mM(nmm.) ^jL^u^-Aifiuo.Y 

o.,,Nbo.,,Sbo.,,0„/45. Owt%-S iO,T? 
5^$n^S!{bi^Mi«*i>:®J:5tCbTMiabfc. *3 3 
4 0 g»;:'X7'5'^:U:^7^>^7>^n^7A C (NH,) , 
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